Age differences in recall and predictions of recall were examined with different memory tasks. We asked 36 younger (19-28 yrs) and 36 older (60-81 yrs) 
S
UBJECT Performed Tasks (SPTs) are one form of activity memory that involves memory for actions performed in everyday life (West, 1986) . Specifically, SPTs are discreet, one-step actions (e.g., fold the paper, cross your legs) that individuals are asked to perform and subsequently recall. SPTs have been examined by researchers interested in cognitive aging (e.g., Backman, 1985; Backman & Nilsson, 1984 , 1985 Cohen, Sandier, & Schroeder, 1987; Guttentag & Hunt, 1988; Norris & West, 1993) , and some investigators have found that the age differences typically observed in free recall can be minimized by using Subject Performed Tasks (SPTs) (Backman, 1985; Backman & Nilsson, 1984 , 1985 .
Several studies have focused on the aspects of SPTs that may make them different from traditional memory tasks (e.g., Backman, 1985; Backman & Nilsson, 1985; Cohen, 1983; Kausler & Lichty, 1988) . Backman (Backman, 1985; Backman & Nilsson, 1985) has suggested that older adults' memory is aided by SPTs because they are encoded multimodally (i.e., using multiple senses). Multimodal encoding may enable older adults to compensate for typical agerelated deficits in encoding contextual information. Alternatively, other researchers have suggested that SPTs are encoded nonstrategically (e.g., Cohen, 1983) or automatically (e.g., Kausler & Lichty, 1988) . For example, previous research has found (a) there is little or no effect of intentional vs incidental encoding of SPTs, (b) individuals do not report rehearsing SPTs, (c) SPT recall is less impaired during divided attention conditions, and (d) practice effects are minimal (for a review see West, 1986) . In addition, differences between serial position curves depicting recall of traditional verbal materials and actions are typically interpreted as strong evidence in favor of differences in how these stimuli are encoded. Word recall typically shows a primacy effect in the serial position curve indicating that items that occurred earlier in the list were rehearsed for recall. SPT recall does not typically show this effect, which may indicate that actions are encoded without rehearsal (e.g., Backman & Nilsson, 1984; Cohen, 1983; Kausler, Wiley, & Lieberwitz, 1992; Kausler, Wiley, & Phillips, 1990) .
However, some research (Knopf, 1991; Knopf & Neidhardt, 1989) has shed doubt on suggestions that SPTs and other activities are encoded in a qualitatively different manner (e.g., automatic) than traditional verbal stimuli. These studies showed that factors influencing recall of traditional verbal stimuli also influenced recall of SPTs. For example, item-familiarity should not influence recall of SPTs if encoding is automatic. However, some research has shown that these factors do affect the number of SPT items recalled (Knopf, 1991; Knopf & Neidhardt, 1989) . These results suggest that although memory for SPTs is typically better than memory for traditional verbal materials, SPTs may not represent a qualitatively different type of memory stimulus.
One way of further exploring differences between SPT and traditional verbal materials is to measure accuracy of metamemorial judgments. Metamemory may be defined broadly as one's knowledge, beliefs, and affect about memory functioning (Hultsch, Hertzog, Dixon, & Davidson, 1988) . Because SPTs have been hypothesized to be fundamentally different from verbal materials, metamemorial judgments should reflect these differences. Specifically, item-by-item predictions have been used to explore the hypothesis that SPTs may be encoded differently from verbal materials (Cohen, 1983 (Cohen, , 1988 Cohen & Bryant, 1991; Cohen, Sandier, & Keglevich, 1991) . This type of prediction measure requires individuals to provide Likert-type ratings during study that reflect the likelihood that each P82
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specific test item will be recalled correctly. The accuracy of a prediction, evaluated in terms of recall performance, has been used as an index of one's memory monitoring ability. This measure of prediction accuracy suggests that individuals who make more accurate item-by-item predictions are better able to monitor memory/encoding processes than individuals who are less accurate.
Cohen and his colleagues conducted several experiments examining metamemorial accuracy for SPTs and traditional verbal materials (i.e., concrete nouns) (Cohen, 1983 (Cohen, , 1988 Cohen & Bryant, 1991; . These studies showed that individuals' predictions for remembering specific SPT items were inaccurate compared with their ability to predict subsequent recall performance for traditional verbal items. Based on these results, Cohen and his colleagues suggested that individuals may be less able to accurately monitor the memorability of SPTs due to the inflexibility of encoding SPT stimuli. That is, with SPT stimuli, individuals simply enact the verbal instruction that they are given and assume encoding is complete (i.e., due to automatic encoding). Alternatively, verbal materials are hypothesized to be more flexible in encoding because individuals might choose to encode each item in different ways (i.e., the way a word is pronounced or as a visual image) . It should be noted that these results indicating accurate SPT predictions do not appear to be due to a restriction in the range of participants' SPT recall scores (i.e., automaticity of encoding did not result in perfect SPT recall) (Cohen, 1983 (Cohen, , 1988 Cohen & Bryant, 1991; Cohen etal., 1987) . Although individuals judged SPTs to vary in some attribute associated with recall (i.e., predictions did vary across items), it was suggested that they either (a) could not influence this attribute (e.g., during encoding), or (b) they incorrectly judged SPTs to possess the attribute. However, the results were not altogether conclusive. The results of one experiment indicated that participants adjusted their predictions of SPT recall for quantitative differences (e.g., once-vs twicepresented SPTs and duration) (see Cohen, 1988, and Bryant, 1991, respectively) . Thus, some quantitative aspects of SPTs may be accurately reflected in metamemorial judgments, whereas qualitative aspects may not.
The present investigation examined the role that the type of task and form of encoding may play in younger and older adults' recall performance and predictions. First, we wished to examine recall performance of SPTs and verbal materials with equivalent stimuli. The similarity of stimuli across experimental conditions was addressed by using the same 35 verb-noun word-pairs in three different conditions. The SPT condition required participants to quickly and efficiently perform each verb-noun word-pair (e.g., smell flower, rub elbow), whereas participants in the verbal memory conditions were asked to remember either sensible (e.g., smell flower) or nonsense (e.g., smell elbow) word-pairs without performing them. The same verbs and nouns were used in each condition. Although we believe using verb-noun pairs is a novel method to study the differences in recall of SPTs and verbal materials, other researchers have contrasted adults' recall of SPTs and sentences (Backman, 1985; Backman & Nilsson, 1984 , 1985 . Because we wished to scramble the verb-noun pairings to create the Nonsense Condition, using verb-noun word-pairs instead of sentences made scrambling the pairs more straightforward. We expected participants to recall more meaningful items (e.g., SPTs) than nonsense items.
Second, we examined age differences in recall efficacy by asking participants to predict their performance. As an extension of previous prediction studies, we used both global and item-by-item prediction measures over three experimental trials. Hertzog, Dixon, and Hultsch (1990) proposed that global predictions (e.g., "I will remember 30 of the 45 nouns") are a measure of perceived efficacy for performing a particular memory task. Alternatively, itemby-item predictions have been suggested to represent judgments of learning for particular test items (Nelson & Narens, 1990) .
Past research focusing on age differences in prediction accuracy for traditional verbal materials has yielded contradictory results (e.g., Bruce, Coyne, & Botwinick, 1982; Connor & Hertzog, 1993; Hertzog et al., 1990; Hertzog, Say lor, Fleece, & Dixon, 1994; Lachman, Lachman, & Thronesbury, 1979; Lovelace & Marsh, 1985; McDonaldMiszczak, Hunter, & Hultsch, 1994; Murphy, Sanders, Gabriesheski, & Schmitt, 1981; Perlmutter, 1978; Rabinowitz, Ackerman, Craik, & Hinchley, 1982) . Some studies have shown that younger adults predict their performance more accurately than older adults (e.g., Bruce et al., 1982; Lovelace & Marsh, 1985) , whereas other studies have shown the opposite trend (e.g., Hertzog et al., 1990; McDonald-Miszczak et al., 1994) . Contradictory evidence may stem from using different types of prediction measures. Generally, past research has shown that age differences are apparent with measures that assess task difficulty (i.e., global prediction accuracy) but not with measures that assess judgments of learning (i.e., item-by-item prediction accuracy) (Lovelace & Marsh, 1985) . Thus, the present study incorporated both types of prediction measures in order to examine age differences in both task-specific self-efficacy and accuracy of encoding monitoring for SPTs and verbal memory tasks. Cohen (1983 Cohen ( , 1988 suggested that the differences observed previously in younger adults' item-by-item prediction accuracy for SPTs and verbal materials may be due to the differences in the flexibility of encoding. We hypothesized that verbal items that are similar to SPTs are encoded with less flexibility than verbal items that are quite different. Verbal items that consist of a verb-noun word-pair that represents a sensible action should be encoded with less flexibility than verbal items that represent nonsense actions. Thus, encoding flexibility may be an aspect of the specific stimuli chosen (sensible verb/noun vs nonsense verb/noun) rather than the broader suggestion that such differences may stem from the type of memory materials used (SPTs vs verbal materials).
METHOD

Design
This study was a 2 X 3 x 3 (Age Group x Condition x Trials) factorial design with two between-subjects factors (Age Group and Condition) and one within-subjects factor AGE DIFFERENCES IN RECALL AND PREDICTING RECALL P83 (Trials). Within age groups, participants were randomly assigned to one of three conditions (SPT, Word Pairs, or Nonsense Pairs).
Participants
The sample consisted of 36 younger women (19 to 28 years, M = 21.42 years, SD = 2.26) and 36 older women (60 to 81 years, M = 71.58 years, SD = 5.89) drawn from a medium-size urban area. The younger sample was recruited from the undergraduate subject pool at the University of Victoria. The older sample was recruited through community appeals requesting volunteers for research on memory. Participants' years of education, health (rated on a 5-point scale ranging from 1 = poor to 5 = excellent), vocabulary ability (part I of V4 from the ETS Kit of Factor Referenced Cognitive Tests; Ekstrom, French, Harman, & Dermen, 1976) , and depression (Center for Epidemiological StudiesDepression Scale; CES-D; Radloff, 1977) were examined. With regard to self-reported health, although significant group differences were obtained, 94.5% of younger and 83.3% of older adults reported their health as good or very good. There were no statistically significant differences between the two age groups in terms of their years of education (younger: M = 14.22, SD = 1.36; older: M = 13.61, SD -1.90) or self-reported levels of depression (younger: M = 13.72, SD = 12.03; older: M = 9.12, SD = 8.05). There were ho differences among the participants in the three familiarity conditions (i.e., SPT, Word Pair, or Nonsense) in terms of level of education, depression, vocabulary, or health.
Because the focus of this investigation was on metamemorial judgments, we also obtained a measure of individuals' general memory self-efficacy using the Capacity scale of the Metamemory in Adulthood (MIA) questionnaire . The Capacity scale is the best single indicator of general memory self-efficacy from the MIA (Hertzog, Hultsch, & Dixon, 1989) . The means indicated that younger and older participants had significantly different Capacity scores of 61.17 and 50.89, respectively. We contrasted these individuals' Capacity scores with scores found in larger samples in order to detect if levels of general memory self-efficacy were within the typical range (see Hultsch, Hertzog, & Dixon, 1987) . Two comparison samples included 96 and 30 individuals ranging in age from 20 to 33 years with mean level Capacity scores of 60.02 and 56.88, respectively. The same two samples included 201 and 136 individuals, ranging in age from 62 to 78 years, who had mean level Capacity ratings ranging from 50.61 to 52.65. It appears from these data that participants in the present study report memory capacity ratings that are similar to those obtained in larger samples. Thus, age differences between groups in the present study may not be attributed to uniqueness of the present sample's general beliefs about their memory capability.
Measures
Total recall. -The measure of recall performance was the total number of verb-noun pairs correctly recalled. The maximum score for each list was 35 items.
Global predictions. -Participants were asked to indicate the total number of test items that they would correctly recall. The maximum number of items on each list was 35. These predictions were made prior to presentation of the list items for each trial.
Item-by-item predictions. -Specific item predictions were made using a 7-point Likert scale ranging from [1 = will certainly not remember] to [7 = will certainly remember]. These predictions were made immediately after the experimenter presented each verb-noun pair.
Global prediction accuracy. -Global prediction accuracy was calculated as the unsigned differences between global predictions and recall (Devolder, Brigham, & Pressley, 1990; Murphy et al., 1981; Perlmutter, 1978) .
Item-by-item prediction accuracy. -This measure of prediction accuracy was obtained by computing Gamma coefficients to determine the relationship between each individual's item-by-item ratings on the 7-point Likert scale and recall performance (see Nelson, 1984) . This is a measure of relative accuracy such that it is not bound by differing interpretations of the 7-point scale.
Procedure
Each participant was tested individually in a session that lasted approximately 1.5 hrs. Individuals first completed a questionnaire battery that included (in order) a personal information form (measuring age, education, and health), the CES-D Scale (Radloff, 1977) , the Advanced Vocabulary Test (Ekstrom et al., 1976) , and the MIA Capacity Scale . The participants were informed that a memory task would be administered following completion of the questionnaire battery. The particular instructions corresponding to the participant's assigned experimental condition were given immediately before the memory task was administered.
Participants in the SPT condition were informed that a list of 35 action pairs would be presented verbally, one item at a time, by the experimenter. Each participant was instructed to repeat the item for the experimenter and then quickly and efficiently perform each action. Participants were told that they would be given a free-recall test following presentation of the entire list.
Participants in the Word-Pairs and Nonsense-Pairs conditions were informed that the experimenter would read a list of 35 verb-noun word-pairs. Participants were told that the word-pairs would either make sense or would not make sense depending on the condition to which they were assigned. Individuals were required to repeat aloud each wordpair for the experimenter and then try to remember the wordpairs for a subsequent free-recall test.
Everyone was told that there would be three test trials and that the procedure for all trials would be virtually the same. Three appropriate examples were demonstrated by the experimenter so that a clear idea of each task condition was presented. In particular, the examples demonstrated by the experimenter in the SPT and Word-Pairs conditions were (a) shuffle cards, (b) spell "friend," (c) bend knee. The examples presented in the Nonsense condition were (a) shuffle knee, (b) shake cards, and (c) bend fist. Each participant was then required to make a global prediction for the first trial performance. Specifically, participants were asked, "How many of the 35 actions/word-pairs do you think you will recall correctly?" After the global prediction measure was obtained, participants were shown the item-by-item prediction Likert scale which was visible to them during presentation of the stimuli. Each participant was given a detailed explanation of the scale and briefly practiced how to use it with three items that had been presented earlier by the experimenter. When the participants indicated they clearly understood the task, the first trial of the memory task was administered. Items in all three conditions were presented at a comfortable rate of approximately one item every 6 to 10 seconds. This rate included the item-by-item predictions. Participants were allowed 5 minutes for immediate written recall of each list. The recall sheets had 35 numbered lines with 2 spaces on each list for recall of both the verb and noun together. Verb-noun pairs did not vary in presentation order across trials.
RESULTS
For the most part, the results were analyzed using 2 x 3 x 3 (Age Group by Condition by Trial) ANOVAs. An alpha level of .05 was used for the overall tests, and post hoc comparisons (p < .05) were conducted using Scheffe tests.
Recall Performance
Total recall. -An Age X Condition x Trial mixed model ANOVA was conducted to examine total recall of the word-pairs. This analysis revealed significant betweensubjects main effects of Age [F(l,66 the number of actions recalled increased similarly for younger and older participants across the trials. In both the WordPairs and Nonsense-Pairs conditions, there was a greater increase across trials in the number of pairs recalled for younger participants than for older participants. However, caution should be exercised when interpreting this interaction, as older adults' recall of the Nonsense-Pairs is at floor performance on Trial 1.
Serial position analysis. -Serial position effects were examined by calculating the proportion of word-pairs recalled for each of the six positions. In particular, the mean proportion recalled from the first three items and the final four items was used to represent the first and last serial positions (i.e., to represent the primacy and recency items). The remaining items were divided up equally (i.e., 7 items per position), and the average proportion recalled was used as the measure for each position. We examined serial position effects only for Trial 1 because the focus of this analysis is to compare our results with those of other studies that typically employed a single test trial. Moreover, the same word-pairs are employed on Trials 2 and 3, so other factors may influence subsequent recall (e.g., performance on Trial 1).
The serial position curves for the two age groups under each of the three conditions are displayed in Figure 2 . A preliminary examination of this figure suggests that the Ushaped curve typically associated only with recall of verbal materials (e.g., word-lists) is apparent in all conditions except for the older participants' recall of nonsense wordpairs which only shows a weak recency effect (probably due to floor performance). An Age X Condition x Serial Position ANOVA was conducted with serial position as a within-subjects factor. Because the focus of this analysis is on serial position recall across groups, we will only report the significant within-subjects tests. The main effect of Serial Position was the only statistically significant effect [F(5,330) = 27.40, MS t = .03, p < .001]. The univariate test of interest (fitting a quadratic trend) was significant [F(l,66) = 68.49, MS e = .04, p < .001]. Because our main interest was whether there are primacy effects on recall in each of the conditions, specific post hoc tests were conducted to examine the difference between the first and second serial positions. These results indicated that the difference between the first and second position was significant for the SPT, t(23) = 5.75, p < .001, and Word-Pairs, /(23) = 2.35, p = .028, conditions. The difference between the first and second serial positions was only marginally significant for the Nonsense-Pair condition, t(23) = 2.05, p = .052. These results show similarities between serial position curves for SPT and verbal materials in contrast to previous research showing no primacy effects on SPT tasks (e.g., Cohen, 1983) .
Global Predictions
Global predictions were examined by conducting an Age x Condition x Trial mixed model ANOVA on the global prediction scores. There were significant between-subjects main effects of Age [F(l,66) 
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The three-way interaction is shown in Figure 3 . We conducted Age x Trial ANOVAs separately for each condition in order to examine the interaction more closely. Figure 3 shows that in the SPT condition, although both age groups increased their predictions with task experience, the younger adults' predictions increased most between trials 1 and 2, whereas older adults' predictions increased most between trials 2 and 3. However, in the Word-Pairs condition, the younger adults' global predictions increased across the trials, whereas older adults' predictions remained fairly stable. Finally, there was a slight increase in the younger participants' predictions in the Nonsense condition and a decrease in older participants' predictions. It appears from these results that individuals were attempting to calibrate their predictions with task experience and at the same time, to make inferences about what they would learn on the upcoming study trial.
Global Prediction Accuracy
An Age x Condition x Trials ANOVA was conducted on participants' global prediction accuracy scores. The analysis resulted in a significant between-subjects main effect of Condition [F(2,66) = 3.19, MS e = 16.59, p < .05], indicating that participants assigned to the SPT condition were most accurate (M = 3.54, SE = .46), those in the Word-Pairs condition were moderately accurate (M = 4.76, SE = .49), and individuals in the Nonsense-Pairs condition were least accurate (M = 5.19, SE = .47). However, follow-up tests indicated that none of these means were significantly different from one another.
With respect to the within-subject effects, the effect of Trials [F(2,132) = 17.64, MS C = 13.35, p < .001], the interaction between Age x Trial was statistically significant [F(2,132) = 4.03, MS C = 13.35,/? = .02]. The interaction effect is shown in Figure 4 . These results indicate that individuals became more accurate with experience, but the older adults showed greater improvement in their global prediction accuracy than the younger adults. The group means were not significantly different for any single trial.
Item-by-ltem Predictions
In order to investigate participants' predictions of individual items, we first examined the magnitude of participants' item-by-item predictions averaged over the entire list. If adults are monitoring recall, mean item-by-item predictions should be highest in the SPT condition, next highest in the Word-Pair condition, and lowest in the Nonsense-Pair condition. Examination of the frequency of item-by-item predictions at each point on the 7-point Likert scale indicated that individuals appeared to use the scale appropriately, as ratings coincided with recall levels in each condition. For the most part, the majority of SPT items were rated as a 5 or higher, Word-Pairs were rated between 4 and 5, and Nonsense-Pairs were rated as a 4 or below.
We conducted an Age x Condition x Trial ANOVA on participants' mean item-by-item prediction ratings. This analysis revealed a significant between-group main effect of Age [F(l,66 
Item-by-ltem Prediction Accuracy
In order to examine the accuracy of participants' item-byitem predictions, we computed Goodman-Kruskal gamma correlations for each individual on each trial. Gamma is a measure of relative accuracy that is not bound by different interpretations of the Likert scale (see Nelson, 1984; Nelson & Dunlosky, 1991) . This measure of prediction accuracy was obtained by examining the relationship between each individual's item-by-item ratings on the 7-point Likert scale and whether each item was or was not recalled (see Nelson, 1984) . Gamma correlations range from + 1.0 to -1.0 with positive scores reflecting consistency between predictions and recall (i.e., making higher predictions [more likely to recall] for items that are subsequently recalled correctly, and making lower predictions [less likely to recall] for items not Note: Although all participants had complete prediction data, gamma cannot be computed when all prediction or recall values consist of a single value. Thus, if an individual only used a prediction of 5 for all items, or alternatively, did not recall any of the word-pairs correctly, gamma cannot be computed. This occurred for three individuals [1 older participant's Trial 1 data (Nonsense Condition); 1 older participant's Trial 1, 2, and 3 data (Nonsense Condition); 1 younger participant's Trial 3 data (SPT Condition)].
"Standard errors of the mean are in parentheses.
recalled), whereas negative scores reflect inconsistency (i.e., higher predictions are made for items not recalled and lower predictions are made for items subsequently recalled correctly). The mean gammas for each group are shown in Table 1 . An Age x Condition x Trial repeated measures ANOVA and trend analyses were conducted on participants' gamma scores. The results indicated a significant betweensubjects main effect of Condition [F(2,66) = 4.50, MS f = . 18, p = .02] and a significant within-subjects main effect of Trial [F(2,126) = 16.80, MS e = .14,/? < .001]. No other effects were significant.
Follow-up Scheffe tests of the Condition effect indicated that participants' item-by-item predictions were more accurate in the Nonsense-Pairs condition (M = .46, SE = .06) than the SPT condition (M = .24, SE = .04), but not significantly different from the Word-Pairs condition (M = .34, SE = .06). These results suggest that there is a power problem wherein at least one of these comparisons occurs differently in the population. Thus, caution should be exercised when interpreting this result.
Examination of the Trials effect indicated that participants' accuracy increased from Trial 1 (M = . 14, SE = .02) to Trial 2 (M = .50, SE = .04), but then decreased slightly from Trial 2 to Trial 3 (M = .40, SE = .05). However, the increase from Trial 1 to Trial 2 was greater than the decrease from Trial 2 to Trial 3.
DISCUSSION
The purpose of this study was to examine the effects of the type of task and encoding on younger and older adults' recall and prediction of action events and words. Typically, researchers interested in memory for activities or actions have focused on the richness of the stimuli and how the stimuli are encoded. Our approach resulted in some similarities as well as differences between our findings and those of other researchers.
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At the level of total recall, our results indicated that age differences in recall performance favored the young in each of the conditions. This finding of general superiority of younger participants relative to older participants supports the growing evidence that motor activity does not necessarily eliminate age differences in recall performance (Cohen et al., 1987; Guttentag & Hunt, 1988; Knopf & Neidhart, 1989; Lichty, Kausler, & Martinez, 1986; Norris & West, 1993; Saltz & Dixon, 1982) . However, it is also important to note that age differences increased over trials in the Word-Pair and Nonsense-Pair conditions, whereas this was not the case in the SPT condition. This significant three-way interaction may indicate that SPTs do provide some compensatory support for older adults when multiple trials are considered.
The results of our serial position analysis are also novel and suggest that previous arguments that SPTs are encoded differently from verbal materials may have to be reconsidered. Previously, researchers have interpreted a lack of a primacy effect in SPT serial position recall as evidence for automatic encoding (Backman & Nilsson, 1984; Cohen, 1983; Kausler et al., 1992) . However, the similarity of the curves obtained in the present study may indicate that the items were encoded in a similar fashion in each of the experimental conditions. Given the assumption that a primacy effect implies effortful encoding, these results suggest that SPTs are not necessarily encoded automatically.
There may be several reasons for the discrepancy between our results and those of previous studies. Some earlier findings may have indicated a lack of a primacy effect for SPT serial position recall due to presentation of slightly different stimuli in different conditions (e.g., actions including a verb and noun vs single words) (e.g., Cohen, 1983 Cohen, , 1988 . Thus, our results may stem from our efforts to use similar stimuli across SPT and verbal conditions. However, other researchers have used similar stimuli such as SPTs and sentences and found differences between serial position curves (Backman, 1985; Backman & Nilsson, 1984 , 1985 . Alternatively, the length of the list or the particular items included in the list may influence the shape of the curves. Because the SPT and Word-Pairs lists contained the same stimuli in the same order and the Nonsense-Pairs list contained the same nouns in the same order, some items might be significantly more memorable than others and such items might have appeared at positions in the list that gave the appearance of a curve. Some researchers have suggested that a primacy effect should not be taken as a strong indicator of the qualitative differences between SPT and traditional verbal materials because the size of the effect is influenced by particular aspects of the memory task and is quite variable even in verbal memory (Svensson & Nilsson, 1989) . Regardless of the particular reason for the shape of curves, our results suggest that serial position curves should not be used as the sole basis for distinguishing qualitative differences in encoding SPT and verbal materials.
With regard to participants' overall predictions, the results indicated that both global and mean level item-byitem predictions appeared to reflect recall performance. Participants were most efficacious in the SPT condition and least efficacious in the Nonsense-Pairs condition. Older adults were less efficacious about their recall performance than younger adults. However, the significant three-way interaction indicated that younger and older adults were more similar in their memory efficacy in the SPT condition than in the Word-Pairs and Nonsense-Pairs conditions. In the SPT condition, both age groups tended to increase their predictions across trials. In contrast, in the Word-Pairs and Nonsense-Pairs conditions, older adults exhibited less efficacy over trials, whereas younger adults expressed increased efficacy. Thus, it appears that participants view SPTs to be easier to recall than verbal stimuli.
It should be noted that participants' global predictions were used to represent absolute predictions of their memory performance. However, only the first trial global prediction represented an actual prediction, whereas trials 2 and 3 represented a mixture of what was learned on the previous trial or trials and what was expected to be learned on the next trial. One might argue that the global judgment of what was already learned is more comparable to the item-by-item predictions that participants made in the present investigation, whereas a global judgment of what will be learned is more comparable to self-efficacy. Future studies should include separate judgments for what was learned and is expected to be learned on the upcoming trial so that comparisons between such global predictions and item-by-item predictions are possible.
The analysis of global prediction accuracy provided support for past research that has shown that age differences typically occur, but that all individuals become more accurate with experience (e.g., Hertzog et al., 1990 Hertzog et al., , 1994 McDonald-Miszczak et al., 1994) . Participants tended to predict their first trial performance least accurately, but predictions became more accurate with experience. The results of the present investigation indicated that older adults' prediction accuracy improved more than younger adults' prediction accuracy.
In terms of relative item-by-item prediction accuracy, the present results did not support the suggestion of Cohen and his colleagues that individuals are able to monitor encoding verbal items more accurately than enacted items (Cohen, 1983 (Cohen, , 1988 Cohen & Bryant, 1991; Cohen etal., 1991) . We investigated the suggestion of that differences in metamemorial accuracy for SPTs and verbal items may stem from the degree of flexibility that is available during encoding. We hypothesized that the previously obtained differences in predictive accuracy between SPT and verbal items may be due to verbal items consisting of concrete nouns that are encoded with more flexibility than SPTs. Thus, we used sensible verb/noun word-pairs that were hypothesized to be encoded in a manner more similar to SPTs than nonsense verb/noun word-pairs that were hypothesized to be encoded with more flexibility. The results generally supported our hypothesis. Although participants in the present study were quite inaccurate in predicting their recall of SPTs, they were also inaccurate in predicting their recall of sensible verb/noun word-pairs. By restricting the flexibility with which the word-pairs were encoded, predictive accuracy was as inaccurate with these particular verbal items as with SPTs. In contrast, participants were more accurate in predicting the nonsense-pair items compared with the SPTs. This finding suggests that prediction accu-racy may depend on aspects of the specific stimuli rather than the verbal versus nonverbal nature of the materials.
It is important to note that although the mean gamma scores were relatively higher in the Nonsense-Pairs condition (reflecting greater accuracy), the mean gamma scores in all three conditions indicate that individuals' predictions may be considered somewhat inaccurate (see Nelson, 1984; Nelson & Dunlosky, 1991) . Using the equation for probabilistic interpretation of gamma (P), P = .5 is interpreted to mean that the gamma score is equal to zero (no predictive accuracy), whereas P = 1.0 is interpreted to indicate perfect predictive accuracy of gamma. Using this type of probabilistic interpretation, a reevaluation of the present results indicates that predictive accuracy is certainly not perfect. In addition, the results of also may be interpreted to indicate that gamma scores are somewhat inaccurate in both the word and SPT conditions. For example, the highest mean gamma reported by Cohen et al. (1991 p. 530 , Table 3 ) is .50 for initial recall of words, which results in a P = .75, midway between chance and perfect accuracy. Thus, although prediction of words is clearly more accurate than prediction of SPT recall in Cohen's studies (Cohen, 1983 (Cohen, , 1988 , one might question whether adults can accurately monitor recall of particular words. More research is required to examine the relation between encoding flexibility, type of memory stimulus, and prediction accuracy to clarify this issue.
As with past research, comparison of the two prediction measures in the present investigation led to different conclusions with respect to age differences in metamemorial accuracy. Age differences did appear with global predictions which are thought to tap the absolute aspects of predictions, but not with item-by-item predictions which are believed to tap the relative aspects of prediction (Lovelace & Marsh, 1985; Nelson & Narens, 1990) . Moreover, the two prediction measures led to different findings with respect to improvement in accuracy with task experience. Adults' global predictions tended to become more accurate with task experience, whereas their item-by-item predictions did not. These results may stem from the inability of individuals to monitor specific items accurately. Due to the lack of age differences, it appears that one's ability to predict relative recall of specific items used in the present context is poor. However, research on judgments of learning has indicated that accuracy is significantly improved after a short delay that allows individuals to better assess the probability of recalling an item (e.g., Connor & Hertzog, 1993; Dunlosky & Nelson, 1992 Nelson & Dunlosky, 1991) . Perhaps inaccuracy in the present investigation stems from the fact that individuals' mean item-by-item predictions are judgments of: (a) general beliefs about the overall difficulty of the task (i.e., ease of learning) and (b) sensitivity to specific item encoding (i.e., judgments of learning). For example, if an individual believes that a certain memory task is quite easy, s/he might consistently rate items as quite memorable even though recall is not perfect. On average, the person is correct, but predictive accuracy for specific items is poor. The global prediction and mean item-by-item data illustrate this point. Individuals were accurate with respect to mean level memorability of items, but were not accurate with respect to predicting specific item recall. More research is required to examine how such metamemorial judgments influence each other and how such influences might result in age differences in metamemorial accuracy.
